In this paper, we adopt gas chromatography / mass spectrometry (GC/MS) to analyze respectively the smokes of 90# gasoline, 0#diesel, lacquer thinner and alkyd diluent generated from their combustions on the carpet. In our experiments, we take the smoke produced from combustion of pure carpet as a blank to eliminate the interference components generated by the carpet combustion. Then we compare the total ion chromatograms of these four flammable liquids to find out the similarities and differences of components existing in their combustion smoke, which can determine characteristic components existing in the their combustion smoke.
Introduction
In the arson cases, the arsonist often set fire with the help of gasoline, diesel, paint thinners and other flammable liquids. It is almost impossible that flammable liquid still exist without any combustion after a fire. So it is not suitable that taking the presence of unburned flammable liquid in the fire scene as the only basis to determine the cause of the fire [1] . Since smoke in fire scene is generated in the fire, when the flammable liquids attaching to the incompletely burned carbon particles in the forms of vapor and aerosol, its compositions can reflect the existence of combustible material in different degrees. Smoke residue in the field is one of the important evidence. Xiong Yukun [2] analyzed the combustion smoke of 93 # of gasoline by TLC comparison, Zhang Jian [3] and Zhu Mengru [4] respectively analyzed the combustion smoke of wooden decoration materials and gasoline by GC/MS. So the accuracy analysis of the smoke extraction from the scene of the fire is very important.
In this paper, we select three kinds of combustion supporting agents, gasoline, diesel oil and paint thinner as the research objects, and analyze their characteristic components in their combustion smoke by gas chromatography -mass spectrometry (GC/MS). By comparing the characteristics peaks, we can conclude the feature and regularity of characteristic components in combustion smoke of different flammable liquids.
Experiment

Sample preparation
Prepare five pieces of the same size (10 cm × 10 cm) carpets, four of them are respectively poured 10 mL gasoline, diesel, lacquer thinner, alkyd diluent. When the liquids are full penetrated, ignite them. Put a piece of iron above each flame about 15 cm to collect dust until the flame extinguishes naturally.
Through retrieval in G1033 As, D.01.00 NIST'02 standard mass spectrum database, the nomenclature, chemical formula, molecular weight and retention time of corresponding components to the characteristic peak have been recorded. 11 characteristic peak have been found in the total ion chromatogram of Sample 2(smoke produced by combustion of gasoline on the carpet), and 9 characteristic peaks for Sample 3 (smoke produced by combustion of diesel on the carpet), 8 characteristic peaks for Sample 4 (smoke produced by combustion of lacquer thinner on the carpet), 9 characteristic peaks for Sample 5 (smoke produced by combustion of alkyd diluent on the carpet). 
GC/MSD analysis conditions
Chromatographic conditions The carrier gas Helium; The flow rate of carrier gas 20 mL·min 
Data processing
After finishing the tests to the five samples, the total ion chromatogram can be extracted from the database. The materials produced by combustion of pure carpet act as interference, the total ion chromatograms of samples from 2 to 5 are respectively compared with that of the pure carpet sample combustion smoke. Through spectra overlapping interference components can be eliminate and the respective characteristic peaks can be found out.
The overlapping chromatogram spectra of Sample 1 and Sample 2 is showed as Figure. 1. 
Results and discussions
Through retrieval in G1033 As, D.01.00 NIST'02 standard mass spectrum database, the nomenclature, chemical formula, molecular weight and retention time of corresponding components to the characteristic peak have been recorded. In order for identification and future reference, the characteristic peaks are directly marked with digital annotation in the spectrum, as Fig. 2, Fig. 3 . Abundance 11 characteristic peak have been found in the total ion chromatogram of Sample 2 (smoke produced by combustion of gasoline on the carpet) 6 peaks with high content are chosen. The corresponding components and relative information are listed in Table 2 . Characteristics materials containing gasoline detected in the smoke generated from complete combustion of 90 # gasoline on the carpet are ether bond containing alcohol, dimethyl phthalate, butylamine, long chain iso-alkanes and some polycyclic compounds, some ketones in addition. 9 characteristic peak have been found in the total ion chromatogram of Sample 3 (smoke produced by combustion of diesel on the carpet) 5 peaks with high content are chosen. The corresponding components and relative information are listed in Table 3 . The relative components of diesel are mainly high-content long chain alkanes and their isomers, ketones, amines. The corresponding components and relative information of Sample 4 (smoke produced by combustion of lacquer thinner on the carpet) are listed in Table 4 . It shows the main components of burned paint thinner are Polycyclic Aromatic Hydrocarbons in which the fluoranthene, benzo anthracene, benzo fluoranthene have greater proportions. And the ration of each total ion chromatogram shows unique feature [1, 5, 6] .
Experiments shows that lacquer thinner burning on the carpet produced very small amount of smoke ,characteristic components are mainly High carbon number alkanes and isomers, small amount of containing hydrogen peroxide radical ether in addition.
On the contrary, alkyd diluent burning on the carpet produced large amount of smoke, the characteristic components mainly flow out in the former 28 min. Retrieval of mass spectral library shows they are mainly alkanes and isomers with more than 15 carbon atoms, two biphenyl, ester, ether, phenol, each has a high content. These compounds may be the original components of oils and also be new maters produced through combustion of the oils and the carrier carpet. 
